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2 (54) Title: REFRIGERATIKG MACHINE OIL COMPOSITION FOR CARBON DIOXIDE REFRIGERANT 

M (54) ^f^to^nt iittibM3ii?frftK^7frakaia«fittt 

— (57) Abstract: A refirigerating machine oil composition for refrigerants which comprises a composition comprising as an oil base 
aa (A) a polyoxyalkylene glycol having a dynamic viscosity at lOO'^C of 3 to 50 mmVs and incorporated therein 0.1 to 40 wt% at least 
~ either of (B) a carbonic acid carbonyl derivative and (C) a polyol ester each having a dynamic viscosity at 100**C of 3 to 50 nunVs. 
S In refrigeration cycles employing a refrigerant consisting mainly of supercritica] carbon dioxide having a high temperature and high 

— pressure, the refrigerating machine oil composition is excellent not only in wearing resistance and lubricity but in compaiibilhy with 
= the carbon dioxide refrigerant and can be stably used for long. 
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aJTia—fift^:; (lo) -e^^n-s^-'-K*- hrii uxjt. r*'-r*» 
*t:ft>n'5o Huie— sa^ (lo) X'm.^tiz^^^) ij h^^tim 
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-C« -X -C, H. -X -C4 Hi -X -CH, C( CH.)H 
CH, -X -CH, CH, C( CH,)HCH, CH, -x -C. Hi, 
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*%B3tcfe<.>T{4x Mfe-«J^ (8) ~ (11) x-m^n^fj-yi-'^^ 

*ffe?a-e^^.^SBl^I^— fi^jS; (8) ^ o) . (lo) fej;cf (ii) x 

'5Ct*<-r-#^o ^^i*3-^Tie — (12) . (13) . (14) ^fzii 

(15) t?^$n'ST>'i/3-;utt'fk'&'^<h. TIE— /is^ (16) -e^$n 
IS— jfta; (8) X (9) X (10) *3j;cf (11) xmtsti^ij-^s^- 



1 8 



wo 01/48127 



PCT/JP00/D9228 



(12) 



HO- R 



OH 



(13) 



H-(0 R**)- OH 



(14) 



CH,-0 -(R«*0),-H 
[ZC-0-(R«'0).-H] , 
CH,-0-(R«»0),-H 



(15) 



O 



R 



O C O - R 



• r (16) 



CS; (12) — (15) cfn R". R>\ R'V R'\ R*\ R*\ 

p *5J:cifq liffiriB— aia: (8) ~ (11) ii^i:-e*So 

(16) tfj. R"i4. -tn-enaiir»c, ^jiis^Sfci-ra ooeei 

^tJ^^tT^mS. *«t^«^^M^S^2-l 3 5 

j^x-7^;u^glSJl?«s aula— IftS: (12) X (13) , (14) *fc{4 ( 
15) -ca*nsT;i/3-;utt^b#'gji«9SS~fis^ (16) r-«$n«>& 

L ff . ^^i- st;i/3-;ur»»oh* j: ^ jc 

(16) «-ISSl::J: oTSJ6^^l=^* L> fiftS: (8) ^ (9) 

. (10) tfHt (11) T?^#n5:<7-»K*- h>fb'&%j&$i;5 C i*<-^ 
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m'&m^^^ ^ ti<-C^. ^Km^^inU\i^t<^ NaOCH, fiiLt)<R 

y 3 h y y f-a -^Ujc^ >, h y ^ ^ a -yUi^ >, 
h y y f-o-;b:/o/N'>. H y y f-n-;l/ya/N'>, ^^y-byv, 

vr^'x y X y h ->'i'. j^y X y h-;u, hU'O^a^yx 

a>m. ^-f^ym^ 7t-^^>m. yi->m. r^ym. K7*^>k 

V y :^>Se> Vt*^ >Ks 2, 2 - M ^JV:ir ^ >Wt^ 2 - f- 
j\^7S- ^ 9 3 . 5 , 5 - h y ^^l/'v:^^-^- 5 d t*<-e 

'%7^o ^j:*J> ail»^^fl5T;P3-;i/titM^^Xti^(S«at^oll§)»i^<!: 

c n t» ©llilD?t^#fflfi T ;b 3 - ;u i (tm«Xli^iS«tt^ oB&IWiJ i o 
iXr-vl/t UT. * L < (t^V^iU X y h-/I/. i^'O^i 

•J X y h - h y ^ ^ y X y h - ;i/ 5 - i 2 . Mtcff 
i L < fi^^ii: 5-9 oi&WSft. + ^rf^ 

if, -r V y •^>se> 'f vf';^ ^iZs 2. 2 - ^-'U^i- >8i. 2 

- ^5^/1/;*- ^ >i?. 3. 5. 5 - h y y f-^l/'^^i^^it^jli* i^jc 



2 0 
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t>0*fiaJt-ei 0:90 — 90:1 0 t /:|§8»K«^^iif 

>M. hv u x'OjvK. T-^^-owt, -fe/^s^^ie. -^vt* 

^ TI2—«:^ (17) 




• • • (17) 



3 2 3 -Qh^o ) 

.2 1 
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PCT/JPOO/09228 



- 157219)o 

;US|#(* (B) ^Zf^') ^-JVJ^T.'f-JV (C) l^-Ttl 
1 0 0 ticfett 3 ~ 5 0 mm' / s "^J^-S C t3&<^^;^ST 

5 — 4 0mm' / s V$> ^ Z ti><1tft L\<^o 1 0 CClctitif^ 

5 0 mm* / s ^ja;LS tSf;^a^tcJ: t>?&2«ISgSSjO||ffl 

i4*<a *> n -5 CI 1 1 -5 o 

(B) RCK/:5^«'i? U ;^-;UiX7^;U (C) OE^Stt. Sj^lgB 
fi!4<^«tiO#=tai LTx 0. 1 ~ 4 0 «s%-e*5 C t*</i5>S-e* t) 
. 5 ^40 fim%-Zr^^ C H.^o-^a*< 0 . 1 Sa%*^ - 

mm % t}%misiki^f&^'i^ t LT©)teatgsgt*<:?;+^3-in£;5o 

mmtSi^^t LT{4v 1 0 0 t:jr*JttS®jttft*< 7 - 3 0 m 
m* / s T**)^ 5fefi}i*S:*< 13 0 Jsi±'e*«£D«<jlf * L l>o 10 0 

^<^T-e«iiaffte«-Slfc*-r. 3 0 mm' / s ^S;?. « i 

< TiS^T-^il.>p */Cx 3teSPfg^Jc*<l 3 o*#-e(i. iSiST^® 

U 3-;Ui^Be/7;UdCr.;i/f|^«c (B) J;Of/* U ;t- 

2 2 
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^J^^tfSt flilDJ^tSfD^y ^;l/;K>Ki LTtix ^Zfn>Wt. t) 

;^'^.^■t^ >K> 2. 2 - f-;U'S"/^' >Rs 2 - 2 - ■J'- 

.'I/y^>Sft> 2 -if^;l/^ + -9->fift. f-;W'^. + 1?->K. 2-n- 
■:fa\£jU-^>^>ms 3, 5. 5^ h »J ^^^U'S^-y- >SJ, 

t>n5o m^li^ U ^"i^ Ax ij ^L.^ Y ^} ^ l^fi^cOfT 
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U -^I^JJ-^X^ A- h, h U T 'J -yUTyl/^ryU'J^X 7 X - h , h U T^U 

j.f-;i/i?:/^>»ud?X7 X— h, ^ ^i?;^i?7xx.;^^^x7x— h, 

u 71/ 7 x^yu 5is>^:7x-^h, jif-;U"7x — ^W-i^-^x — ;i/^X7x 
-h, jcf-;i/7 X — X — >/P:}-xX7 X - h , X— ;l/v^ 

^x^yUsJ^x^^x-h. v?-ra fcr;l/7 X — x^yPi^x^ x- 
h iJif-yl/^x — ^UsJ^x^x — h, h 'J:/at''>'l/7x^;l/si?X7x — 

— X 7 X — h , h »; ■^f--'!/ 7 X — X7 X- h, h U 4=- •> ;i/ 
*x:7x--h. h'; (.2 -xf^^u/^+v/;!/) i>x7 X- h, hy7*-> 
-7 X- h. h 'J "7 y X- h. h y 5 y xf->»ujf^x 7 

X - h , h y 5 ^ v'W'-i^ X 7 X - h , h y X 7^ T y X 7 X - h 

•>;l/T V K=!^X 7 X - x^;l/T-> y Kj^XTx- h, -/f-JVT 
•>yKs^X7x— h, ;f b'C ^UT •> y Ksi^XT X - h, x h 7 3 •> ;U 
T •> •> K*X 7 X - h . -Y Vf->-'l/T> y K5^X7 X- h. 5 U 
T ■> K* X 7 X - h . h y •> ;l/T > y Ksh X 7 x - h . X x T y 

JUT'> y K X 7 X — h , y X T- T y T -> y K X 7 x — h At <if 
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( 2 - if-^U'v^ i'^l') * X 7 h , h y -r i^^U'-^X^ r h . K 

U -I* yl//N K n y > * X 7 T ^' h , X r- T 'J yP/^ ^' Kay>*X7 
r h , V? 7 X ^yl/^'N 'f Kay>;hX7r'f i6<.7?_ 

t -So 

(18) 

R'S NH.-8 • • • (18) 

6-3 0 or y t'< i4T5/l/ + ;USXt4iJ{fRtlfe 2-3 

0 CD k Ka ^ •>T;U^;l/S^ra% s {4 1 , 2 Xli S ^^"to ^ f^. 

* o T J: l^o 

2 S 



wo 01/48127 PCT/JPOO/09228 

. i^:t ^ "f-JUT 5. >, ^ ;l/T 5 >, -J *J JUT I > , 'J ^ 

> , 7^ •> ;l/ • * y i 5^ y — -/b T 5 > . + •> • * y ^ o /nV — ;i/ T 

;l/ T i > , h 'J ^ U ^l/ T ^ h U X X T y /UT i > , h y ;r U 

;urs>, h y i^/i/T ^ >, 5^;^ L/>r ;i/ • * y jc.^ y -;ur $ > 
, u ;u • *y ra/^y -yUT 5 ^ • * y y - 

;U7: 5 >, v?'^4=--->-;i' ^ y.-:/.a./N'y -yi/T.i.:^. 'J^f-A^.* ty -y 

J -}VT ^ :y, -5 U ;l' • y - >'U T 5 > . ^ ;U • 

:^ n /N* y - ;i/ T ? > , y ^ ;i/ • :^ y - ;w T i > , ^ > ;i/ • jc 

:$'y— yUT5>, 7 i — ;b • JC:^' y -;UT a >. h U • n /n" 

y - yj/ T i > , + •> »; /u • X y - ;UT i > . h y y - ;ut ^ 

U xf yu^N ^ K a y > ;^ 7 T h . 2 - jc 4- •> ;i/ :7 x — /I/ 

®sM<om^mit. mi^mfHu'&KML 0 . 005-5. omm%<o 
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^ t (s ii -r ^ *5 ^- n *< * s o 

i/it:k3.iM^^ t'(OJ^^=ir -> item's: ^ if ^^ttf^T^^^o ^X'i>mi^ 
, t;U+ 1/ > U 3 -^U^'' 'J •> v?>'l'X-7^''^. n^ + -b >;t4--!^ 

0. 0 0 5 — 5. 0 SS9«©ISa*<«i* LC>o C(Oa*<0. 0 0 

s?*im^'^i-i^tTx 0 , 0 0 5 - 5 sa%oiSH*<»* tii^o 

ijjjc. i?^blS±^« 2 . 6 - - t e r t - y^^-'l/- 4 - j< 

2x 6-v^-tert-yf';l'-4-i^;l'7iy-;Px 
2 ^ 2 * ^ U> t';^ ( 4 - y f-ZU- 6 - t e r t - ^^^4/7 x y 
-;!/) ^<07 X y --'UI^N 7 X— ;U- a-:^7■?■;^T5 >x 7x — 71/ 
> ^ _^:7^;Ur S >x N, N' -5^7x— p -7 x-U>i?T 
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wo 01/48U7 
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$ e.tC?6tt?RJ<!: LTti. (x) 3 - 6 fifiOliK^^filfiT;U=i -yKO 
i--r-'l'>fkteix i:^f-;U'fk«l&-P> (y) 3 — 6 ajOSiWr^^MT^P 3 - 

»i> «»j;i(dr. Tie— la^ (x v - a ) — (x v - f ) -e^^n-s t>o 

R^^OCHaCHCHaOB^ 

- ' CHgOR*^-^ 



(XV-a) 



f 

CH8CH2PCH2OR'* - • • ov-b) 



CHgOR^* 

R^^ ^R*^ 
R'*^0CH2CHCHCH2PR'° 



• (XV-c) 



CH2OR** 

R^'^OCHayCHaQR''® * * ' ^X^"* 

CH2OR*' 

R^«ip <j>R«^E«» ...(XV-e) 
R**'OCH2CHCHCHCH20R®^ 

R««p(^R«pR-OR" ...OCV-f) 
R*''oCH2CHCHCHCHCH20R'^ 

-R" (R" ii^^lS2 ~ 6 OT;HrU>S. ti^^Si: 1 ~ 2 0 
07;U4";US. Ty-;l/S. Tv jI^^JI&XHT 'y^vm^ x « 1 ~ 1 
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h U > n - /l/^ D /n' y ^ X U X U h -^Ux ^ > X U X y h - 
So ±fB— JKiE; CXV-a) (XV-f) JC:fcl^-C^ R*»-R"tt 
S«'^>f-;l'S, Sa^s^-^^WS, # 

x->yps. ^a^+i^-T'v/^wg. ^a'vT/^f s^-'us. sa^t^^T* 

^^•#-«o .... 

(y ) ^^OD 3 ~ 6fficDl&KFl^^flffr;l/3--'l'©^^^«!r'&%^ L 

. — (XV- a) fC**jCt"ST>'U3-;KOi-7^>'b'(b«3s x X t" 
yU'fb^ti— (XV-g) <!: (XV-h) -C^^n. —Wl^ (XV 
-d) tcitJo-r '5T;U3->'l'OJC-r-;U>{k^x xx f^;l/'fb^{±— iiftS 

(xv-i) t (xv-j) -e^^cnso 

OB* OB* 
B^^OCHaCHCHaOCHaCHCHaOR" . ' ' * ^^'^ 

OR* QB* pB" 

R^^OCH^CHCHaOCHzCHCHaOCHaCHCHsOR" * * * ^'^^ 

R*^OCH2CCHaOCH,<f CJHsOR" * * * 

CHjOB* CHaOR" 

CH2OB* CHaOR«> piaOR" 
R^'OCHaCCHgOCHaCCHzDCHa^CHtOR" " ' ' WV-j) 

CH2OR* . CHflOR^ CHaOB" 
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^ jL ij X u h - ->u. 2^ V ;nf h - h u ^ u -b »; > . h u h >; > ^ 
B(rf5-MS: (xv-a) - (XV - j) x-m^n^ (x) , (y) 

U XO'Jjt f-JU:t^'f-;V h y y -fe y yo5> o ^yu;j-4^ 

v'-r V tf p >) Kt^-v^p h y j^-'T-'Us ^^y -t? y >o-:^-7 * — 
^ ;u h y * - T'>'i/x .^^ y. -b y. ;^ o ( 7 * ^ /p;^-^ v n tr 

V^l/ h y JL-f->'l/^ h y /f-D-;U:/a/'?>cD h y 
;u jc - 5=-;Ux H y ^ D — ^u:^ n /N" > CD y ^ ^ h y - -r 
>'U> h y ^ ^a-;U:ra/N">6Di? f-;U;i-4^->-r V:^n tf U >) K 
v-;!/- h y jc- t';!/^ > ^ ^ y x y h — ;U©f- K 5 v/;i/ j.— f- 
'O^x.y X y h — ;U® h y ^ f-;i/;t ^ f-;l'T- h 5a.--r;Ux 
>^ jL y X y h h y + v/'T y ^/'o f U >) Kf'i/^U 

( > 5^ ^ -r V a t° U > ) jc - T- ;U , v' y -t y > © 7^ h 5 7* 

;U JL - X ^ y -b y ^ ;u ;r ^ f- ;l/-7^ h v x - t- ;l/> 

i^^'y-fey>Ohy ^;i/j*-4=-->-f' v^o t"u >) K-r '>>'U7^ h ? 

x-T-yu. h y ^y -t y xo'O^ x.^;i/i-7^;u. Ky^^y-ty^ 
O h y y ^ ;U ^ >^JC-T-.'Ux hy^^y-by>o-rh5 ( 

-/U-/n/N">o-r h 7 yf-/I/i.-f--'U. h y y yl/ n vn' > o 

v^y ^ ;i- ^ ;l/ 7^ h — -f-^Ux h y y -;U:/o/n'><d h 



3 0 



wo 01/48127 
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o /N' >o h y > f- ;W ;i- ^ ^ ^U'O ^ X - r h V h U j< f- o - 

xij >^y /KID'S 4- -9- (pf ^;u;r + '>-r y :/n e u >) x-f-;Px 

h ij ^ ij X y h ^ t'/Ux-^^;!/, h y ^ > ^ jc 

y X y h -;pcD'^ > ^. ^ ^v'U;!- ^ ^;1/'\ + -9-x-t-;1/, h y x 
yxy h--'KD^ + if + iz-f y -/n e u V) 

y ;l/ If h -yu©;i- ^ 5^ p< 5=-/!/ v';t ^ f-^Ux^x-f-'U, y h - 
jucot"^ (> ^;i/>r + v'-r y :/a e u >) x-fi^uns: t'^tf * c 
t?tSo xx7^;i/>fk^^igt3lr'*So -^-otta-e. y -t y xoe^T * 

x;U;r ^ ^/U h y x-7^;l/^ h y ^ a -;uy a/^>©v? "f-JUyir 
^ •> -< y y o e U > ) K 7* V/ ;l/ h y X - 7^ ^ > ^ i y X y h - ;u 
Of- h ■^'N^ •> >'l'X- f-;!/, y;Uh' h + a tT/l/X-f^/U 
X y -t y :x CD y ^ ;U ;f i> ^ ;U f- h ^ X - 7^ h y y -fe y 
>0-rh5 (;>< + y :/n e U >) v/zU'O ^ x~ -r/u^ 

^ ^:/^xy X y h -;i/©'s4'-»^'/n e;i/x-f-;i/x h y /^y^xy 

ty::. (x) > (y ) fig^^O 4 0 'Cic:fet:f 5Kr5feS«. 5~ 2 0 0 
mm* / s. »tL<ttl 0 0mm' / s ©«Sffi-e**o 5 m 

< . 2 0 0 mm* / sSx.'S i O^i^tt (— /l^SlzaS 

fcli^Tti. HuIBO (x) . (y) fiK3^—aT?t>x * S l> tiZiajgii^- 
■eo. 1 ~ 3 0 Sfi%oS5Bli-&5o*<jf * Lt^o c:oE^a*<o. 



3 1 



wo 01/48U7 
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Jimt LTti n - :/-?^7UT>'U3 -/U ; i s o - ^/^^l/T/U n - ;U ; s 

-JU; i so-T5yPT;I/3-;l/; sec-Ti/UT-/U3-;U; n- 
's^ 5/;l/T/l/3 ; > f-Zl/T 5 Jl/TJl^^—jU ; ^ Jl f- jU T :3 
-;U;'V/f-;UT;l':3-;U; n-;i-^f-;WT;U3 — s e c - ^ 

r J\^:3 - ; n - >f ■='JlT 3 - JU ; 2. 6 - ^ J\/ - A - ^ 
n - -> ;l/ T 3 - ; a ^^-i)- J — j\yt£ if ^ ^ ij 3 _ 
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^ y 3 - ; h «j ji ^ 1/ > U 3 - : f- h ^ i U > y 3 - ^1/ : 

ij 3 - ; 2 , 3 - u > ^ y 3 - ;P ; > > ^ y 3 - ^J/ : 
;f- ^ f- U > ^ >; 3 - ;l/ ; ^ y Hr y > <!r s -ir a V y|/ i L T ^ 
U > ^ y 3 — y 7f ^;l/i-x;U ; U >^ y 3 -;l/xf-;UJi — 
•r;U ; u ij 3 — ;l/-:;a.^;Ui- T-'^U ; X-^U 3 
^;Ujc — T-yU ; U > y 3 -yUi^ >rf.;Ujc-x;l/ ; jcf- b > y 
3-;l/-7 jL — ;Ui — r-^W ; xf-l/>^y 3 — > •:;;l/ji~-7^;l/ ; i 
^ 1/ > y 3 — .H/if-^l/'v^^r i^-'Ux. — T-;l/ ; i^Jt-?- U y 3 
f-;Ujc — T-^I/ ; i?xf- b y 3 — ;!/ 5? x ^ yl/ Ji — -f- ;U ; jcf^ u > 
3 — ;U'^-?->'l/ ; i^if- U >^ y 3 — ;l/ 5? ■f-'l/ 
; -/a eu>^^y zi — ji// 5^;uji-v^;l/ ; ":/c» tT U > ^ y 3-;l/x^ 
;Ui-7^>rU : T'n b > ^ y 3 - ;U "T f- ;U ~ -f- ;l/ ; v?-/neu>^* 
'J 3 — ;U ^ ^ — T- ; -J-fnyfly^yv a — jU x.^ Jl' X.— f- JV ; 
h y yo hfl/ y 3-;l/^ f-yi/x-f ; r- h ^xf-l/y^'j n - 
^;Uji — -r;!/ ; ^ h x.f- U > ^ ^) 3 — ;Uv?:/^yUJi-7^;l//j: 
^i<^tfi^n*o ^ ^ -i; ^x-r-^l/Si LTti^^v/- 1 5 

^ ;U y 5^ ;U -tr h > > □ t° ;U -^r h > > ^ JUT I J\y^ h >^ ji 9- JU 

^dri/ JU^ h >^ 'J^ V-y-tlE^ fl&8)5Sem<!: t tiluIB^fg 

T>^- — T?^i«x 1. 1 X 1. 2 - X h 5 ^^U:^- ox:^ > (R- 1 3 
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ajAMfi^'feoasjt-c 99/1 — 10/9 0 (Dmmi^$>^ ^ tt<nt 

^%mynmmmm^^(ommitii> 95/5-3 

0/7 0OS6atc**ci*<J5n:»*ti.^o 

V :^^^M(D}^mmf^m^^it. m^ii. mmw- 4 - 1 s 3 7 s s -^^ 

^.1^8-259975 1^8-240362 -^^^x 1^ 8 - 

2 5 3 7 7 9 ^<2im. 1^8-240352 ^^J^m^ |5| 5 - 1 7 7 9 2 
^<2:m^ 1^8-226717 ^(SiW^ :&l^m 8 - 2 3 1 9 7 2 -^^^ 

#i»±. 1 — 3 ©**-e^$n* J: ^^j:ift55-StSRaf/X 

3 4 
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rt^ai 0 m 1 ©:«f5 xSWHSSlc. ^i^tt (bll^^b^lt 
j««!:*l:9 OJt^T?^ft 3 . 0 g i* A t x 1^— L 

12 0ml - h U - ^ tcai4f6 4 0 g i ZlS^-ffc^Jt^?!/ 

^;&< 2 0 0 0 ppm»^^iSJ: 5 tCTK^i^Jn L/io ^- V ^ \y - 
g3t 1 7 5 t:.. 1 0 BK^^^x fart?A-9- v-s^/I/^-^^tL/Co 

^Ifl^tc r U -y ^'XJ|liSltt®i'ex e (S U J - 2 ) s 

rn-^i^^ryUi^-^A (A4 0 3 2) iLT. :^g?<t^^>V 
5?Hfl+»'^®^D •> ^ <!D^^a (mg) ^fl«^L/Co ^K^<^t=«x IS 
nm 3 0 0 m 1 . iAM. sot:. -g?'fkiJS^//xE 2 M P a , 2 

0 0 0 r pm. ^£ 3 5 0 1 b s. Hig^^K 6 0^-?^^.. 

CHJK^J 1 - 5 . Jtt2^J 1- 2 ] 

3 S 
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e r t -y^^^W- 4 - ^;i'7 i y t^^-^LXl^^. 

(1) { () F^li. ^S#^<^M«f!)^-^feO. [] l*l(±. 

1 0 0 r <oi&ttjg-^*'S« } 

( A ) eSc^ ( .-K U + -> T U > U =1 - /P ) 

P A G - A : y + "T" a U > a — ;p y ^ ;i/ f- ;u [ 
10. 9 mm * / s ] 

P A G - B : '-K U ^ ^ -> 31 ^ U > (20) ^ + 7* a e U > (80 
) iTUrj — — -r/U [2 0. 5mm* / s] 

PAG-C : d^U^i-^i^-T'otruy^^ya - y p» ^ — -r ;u 
[ 9 . 7 mm * / s ] . 

PAG-D:5KyjJ-+e^j:.^U'> (1 0) ;i-4r'>7*Dl^U> (9 0 
) ^'J3— (n-7*=?^;u) i — x;u[l 1. 2mm* / s] 

(B) fiSc^J- (j^®!*;l-'-K^;uM##) 

P C - 1 : nV^^ 4 - 8 7 2 4 -^'i^^lljfe^a 3 U T'(# ^, n 

tzm^mt) Jl^^^)\^ [13.0mm*/s] 

P C - 2 : 4#P»a¥ 4 - 8 7 2 5 ^<i>mmmm 2 Sr3;iMLTl#«=,n 
/iJ^Sl* [ 1 0 . 2 mm* /s] 

(C) (jK'J :t--'U3iX-7^/l/) 

P O E - 1 : 5^ i X h - 2-i^;l''^+-9- ( 0 . 
2) + 3. 5. 5-h'J;<^;U'N + -9->®g[14. 7mm* / s] 
POE-2:'<>:^JLg^'Jh-/H-3. 5, 5-h'Jp'^;l''^* 
[ 9. Imm'/s] 

( 2 ) mmm 

TCP : hU^bi^/b^^J^^x-fh 

TNP rhUxy^/b^A — ;U7;i-7>7T'fb 

DOHP : v?ii-U-<;U''^-f KaV>7:j-X77"f h 
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